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[mm&] mmm 

mmm)±.^xt5 $ ti s iea;^^-, taiB »r^f > x^m^ t m ^m$& 
iu§E^»j*#y>:/cDA;W^;b^ii^^^ 

mzA*mA<D-m^<Dffimmmm)±<DA±im*ikmwiL. i&^itmi&tzn 
mmmnmmmoy^A^m^- £ mmmmmmv £ <d mzmmL. 

[»#£3] H 1 CD^«JE^H2<©^Sffi^<0^##S:m**rS "T^ 
tulH^l ©^-^mjBbi:§fffH^2(D>fi#«i±i:$:^^A^b, fSfSH 1 CDff 
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.) »> 

j±£®mm-%z£.f&L. mmm^&AgzizmcxmmmMLx. mjjuovtf 

[»*«4i %m^^n%m^\zMmv. at>\z?y*)\;m j %\zm.%kLx& 

mmftm^zmum^iz&mLmjj-t ft nmzmwznfrmmoyytm^m 

mmm^ ^m^m^izmm l t=.m 1 coM#mj± t mmytmmmm? *%}mt 
Lfe£g(Dm2(Dm^mi±£kmkAjj^&^mmTy7<DAj]^t.. mm 
m i tf>«#«j± n mmm 2 rn-^mm t nmm^ ^m*mr y -/(Dm* 

mmm&tfAjjt$nz>iEA±!3%^ mm^jmmry^(DA^^t.m 
m&mzft vxmmznz MAjj^&z$mm»immmT y -?<d&ji^ t mm 
^n^m^^^m-t^mmmmmn. mm^mmry^vAJi^-fr^mm 
mmmm^MA^m^z^m^mmizm^ &*u -^mmm^m^^in-L 
x mm^mmr y 7<da±i^ t. mm £ n, fM#frrfaf«#Mi& s^ut tuga 

tmmmMmm^(Dmjj^t(Dmizmn^nr=.nmm^mo)'mi&mAhi, mm 
^mmry7(DAjjm^frbmmAtimm(D-^zmzm^m&$:mmL. $z 
v^iiist^f i <dx4 v^-m^-h. mmAijmA(D-^y\(Dmmmmmf±(DA 
ti^^mmL. jfr^trnms-zmzn^j v^m^-n, mmmm-mum^A 
ts^t mmmnmm^cD m twrnzmmis. m^itmn-t^ms^^-f 
v^-m^-titmL. &Ji\y^)\yi£mm.i*nfcmm^*&±}^%mmmmzmih 
txt-Bsmmry^t. 
m a »smmm Ty7frbftji2ftt=.mm^ZTV*jim^iz^m-tz>T+u>f 
v % )\;mm% £*mi,xtez>z£$:ftm£irz> m &nmmm a 
[it*^5] mm<Bm^mzmm<DWAm^'fr i«±ox^>yf 
m^iz i *j grffa^^^*^^© o%frh mmmmmA<Dmmm<DMfeiz i &m& 
^mm* zmm-zsmtisfcztzmmt-tz m&m 4 mmo m fammmm. 
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L t ^ 2 Off Iff a 2:1^ A* I, lfr3B£ 1 ©M-!f-«JE;B:tft&lBai2 © 

« ^ «j± & jcjEui l Tf&ta^ i ©fs-^ ms t mmm 2 ©*§#mffi©^#f & 
iif^as*t§, iff t b#i# & w e> ti fe «r»j# r > ^ , 

^ h^yvxxa* e> ffi^7$ r £ st^ -r &sf 3^4 6 

tfjfBn i ©##«jee zmm^m hxmm u 
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[ft^i 1] t&iB^'fg-^fifc^fflb^&jcfc^T, Mian i <£>fs#«ffi£ 

m2©##*mi:$:^A^-r-5«T»J#T>^coA^;^i:, t&SHU l ©ft 

a* 3 *x * iea^st?, Mfa rt»j# r > y <z> Aiim* t mnm® £ ^ u 
-?• & « i- s mnm mm a , Mia «r»j# r > y<z> a^ssh^ z mmnmu^n 

A Ats^ £ mm £ ti 5 K±mm £ , H& 3B?H#i£*t*I#S(Z>:il A*3» i: ifrffiif H*t 
tii*» © ffi i: © (C 33: W £ ti £ © 'M5S^* i: , tufa nf U# T > 
y°©AiJ^^^BtffHA^»(Z)-^{cS^f8#SS&§: ^migBSrtSSg 1 

icate-r * «k e> »c«fffiA*#*i:«ria»aft#*©ifcS:w»'r •§> 3 t tc j: u$j#m 
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?k^x. t5f3^aM^Mic^Mi-sfffia^i§^«^^#mbrtrfSH^«^ 

^a^m^u $ ^izmzWi2(Dm^mj±zmffiiz^mi,xmmm j %mmiz& 
zmrnn mm zom^m&izmzmffitcDM:* mmmmmm izmmvx mm 

ntc.mm.vytmmmm^'ii. mmm\zmi%nfz.mz%m j %*n%mmzmwk 

zm&AtiL. mmmi<Dm^m}±&xfmmm2<Dm^n&znffiizmnLXM 
mmi<Dm^m&£mmm2<Dm^mi±£<Dmm^z&jj-tz>Ty7£.. mmr 
y^^^iiitf^nr^mm^^mmytm^izMm^^mmm^t.Lxm±i-r^mm. 
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l t, mi? u ntcmm^ z&fi-tz ssmmr y -f 

^ y z (D v - 7s mm& m# £ n z. t & n -r & m^m 1 3 mmv mfa 

mtmmmmm* & mmit Lt^t^(Dm2<Dm^m&t.^m?kxijL. mmm 1 
<z>m^mm%.z$mmm 2 (Dm^mm^m^iz^mLxmmm 1 <Dm^mf±£.mm 
H2®i#i)±i:0iii^§:ffiAt5, mzmmzmvbnt=.mm;<DTy-7°£.. 
mMZTy^^^^tf^nr^mmn^mmytm^izM^^mmm^t. ltsm 

mmmi<Dm^mm&tfm2<Dm^ni±zmmybm^&ftmffiM>f- km*# 
mm h 9 y V7 * <d v -xmm& <b&t}-tz>z.n?£Wffi.h-tz> m&m 1 5 tats© 
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«snsAA*«^&tfs&iHT>^©ffi*«^^te«sn*ffl** : ?s:^'rsai 
smms**£, t^r^^oAA^^&t&aasiiwi^AA^as^jcM*^ 

, tt»^W««#ft»%^UTWIB*llt*«»©AA*»^K:*|«S*i*AA* 
It, MSBM»^iPi^©AA^^.fcsufBM»^ill^©ffl^^h©^CIgW^ 
tifejUfjl^*^ ^gBr^^OA^fig^^lSgaA^i©— 3gtcMS'f3#iKg& 

^©wiB*Jic**B»©iiA**^iBf»c*«a*iTasy, 

TfufBA;fr^*JC^aU 

ri&fBAi7#*jc#aanTv^e«*«ffiK:«s«w&t&fla»»#*c«i-jSL, 

$:iib> ^of fBH 2 © X ^ >y f 1^ &t>'f 3 © ^ ^ f if 5: rf3» MSB 
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[0 0 0 1 ] 
[0 0 0 2] 

[*»tf)&fl5] 

C C DM-Y ;* — ^'tWMO S §?-f * - S?-fe ¥(D¥mfo^ * - ^iz > 

Aij-r-v w x ^« ic mm $ t v ^ „ 

[0 0 0 3] 

-t&Ztfrib. CMO SM-f *-^1?>1f#&S<**lT^£ 0 
[0 0 0 4] 

"£<D£ o&CMO SM-f ;* -i?-fe>-b-*^|l(#^6,128,039(CfH«$nTV\-g, 
o 3O)^|l|#ff ; 6,128,039(DCMO SM-f ^-^-tr>i?-«, mif T ^ r 4 -fM V 
^JV^y-^tmttlX^^. #H#fF6,128,039^|£f3L£|lIl OlC^f 

fc, ^S^M4^©tgi&^#i:cD^i^-a-^)ii:T% y-*y*ay&cj: 'jffi 

[0 0 0 5] 

^K#fF6, 128,039(7) CM O SM-f^-^-fe>"9-T^i, 
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, M2(D\;-XlzWmZftf=.C 1 £T^§!#ffiU<Z)fl5{CM2(Z> 
V-*«&te*£<^fl:U Z.(Dm®Mit\ZM2(DC g s £jiUTM2tf)>f- h 

[0 0 0 6] 

AMADC{C&V^&, =2 # tC J: 'JrtD^T^SM^f 

* ^ £ ic *f fs -r & a ;i/ * ft mm \z mm -t z> . 

[0 0 0 7] 
[0 0 0 8] 

, i&HfS^^tC-y-^^U >^H3R&ra5I^LT«y ©WlR©ttffi^CQ*S:ffi* 
[0 0 0 9] 

[$sm!#fl?& l «fc e> i: -r £ RIB] 

[0 0 10] 
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[0011] 

JgtC, t£&(Z)>f ^-S?t>tTil->^y >^lf^$rra5l$i-S MTF (Mo 
dulation Transfer Function : MBtl) ifi&itL. ^ T l^£># V*SHjfclC& -5 „ * 

y?v'y ymmm<z> 2 icisT-f £ £ , © fc «t>#f »; *g l y -f x#$g£-r 5 

[0012] 

[0013] 
[0014] 

"T»J#T >yi0 5a(i, mit^ 3 y AS^ >fyf h^F-V^i/* 

#M«JEVref *«PPin$tlSiEA*«^ ( + ) , ^A^Sg^ (-) j&tf 

m#«^ 3 1 nsmmmry^i 0 5 a©A#38^£m 
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nmrnrnz 1 ©tA*«? (-) &*ifcA#**c i (c 

i) ^, tiwitifisti 3 1 ©aa^ss? (-) t.mti^£(Dmizmv ibftfrmm. 
©iii^^^^n^icf (C2, C3, C4, • -m) Bimmr 

yzf 1 0 5 z(DA±m^frt>Xtim-aLC i <Z)fMlCM£f&^&£^3&U 

«J±Vreftf)Ai;£:*-> U V^£;f 7 2 CDX *j S W 3 tHir 

it*S#|3 1 ©^A^J^ (-) l& V^Mf-SH 3 

[0 0 15] 

^JtWiti 3 1 ©ifipSfU^cDii^^J^T© i: e> fC?f & o d h T* # £ o 
[0 0 16] 

fiPt>, ilfit^MC f $:Mf4C 2, C3, C4, • • *0>«*S|t^-W:, 

(SW5, SW6 • • m) lZ.mffiZnT^Z>(D-Z\ X4v*m^ (SW5, SW 
6 • - fc^tfjfC^:/, ^7bTig^^^*^$:^LTM^ifiPI#l3 1 

v>Afct>m\zmm'*z> ^ ttfxgz, ^twctu, ^M^ic f (DmAmzmm 

it, !©M^*C f {C^f-TSAi3^*C i COJrb (Ci/Cf) $rM^"T^o 3*1 
[0 0 17] 

[0 0 18] 

. m2(Dm^m)±%:&±iL. mr%izmm?z>t.£.&^. mm^ntz.mi<Dm^m 
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[0019] 
[0 0 2 0] 

<Dm±mx^^v-x\zm.nmm^E<Dmm^M^mu^<x^%m^^n^ 
mLmzztzmmtLx^z, ±mLt^mi^mmmmxit, yy 
- bmm*-femmzfcfr*iTi<\$><DT% mmmmz~mmmm&mizmmznf- 

[0021] 

>yi0 5a, 105b^, «fc y#L<&4>&< 2O^IJ07>71 0 5 a 
,10 5 b(Z>«H*tfJM3 i m±<Dg.Aj]ffi*mizz.tie><Dffi*mffils. igVNtt 

mftmmmm&m&iz&mx* 

[0 0 2 2] 
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[0 0 2 3] 

[0 0 2 4] 
[»i©*I©^»] 

[0 0 2 5] 

(H 1 tf>HH£tf>7OT) 

(i) Brag3pj#r>^©#« 

HI Stilt, Z<DZ&m<ami<D2£M<Dmi&T*3b&-s!&mft7y'7l 0 5 a 
[0 0 2 6] 

™»r^l0 5att, HI Kl^-rj:^JC, iEA*^ ( + ) , AA*S 
(-) fttfffl:fc*^&#***#iS«*3 l&fltTtTV**. JEK±^ ( + ) 
IC«#M«JE (Vref) *«A^3tl, tAA«? (-) &Cte, ^-fe^^T 

u>r 1 0 0 ©^SEti*^ 1 0 i©m^-e&^ni(D##iij±vts.t) ? m2(DM 

-if«jEVn#A;&3*lS. ffi*S8-?*» 6 tt, 3£2tf)>fs#«J±Vn£3|l <Z)#-^* 
EVt^f)i^fcM#Vs ( = Vt-Vn) 3^ffl*StlS. 
[0 0 2 7] 

-zsmmmry-Ji 0 5 a©A:fr*^£iR»*tiii6«&3 1 ©AA^sg^tc 

mmc i £#tt^jg^£*iTVN3 0 a^4c i <z>-3g#*>f yf*?swi, 
sw2s^itBr3EspJ#r>^i 0 5 a<z>Aij^i:^M$n, xttmmc i <d 
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[0 0 2 8] 

fi^sw2iii^±©Mos h^yvxz-vwf&ztifctemsf- b^e>&<5 0 

^10 5 aCAA^SSmc, 0 ft* 

0 5 a/\CD©Si±^A*$:Pllh-r-5 = 
[0 0 2 9] 

A*^*C i (D-miZlt. X^v^m^ (!2©X^-yfi?) SW3l^L 
T#Bg«ffi (Vref) #g^£*lTV^ 0 * fe" ?g3?it«igf§ 3 1 (D^Atl^ (- 

) sw4 ztfrnmrnznT^Zo 

[0 0 3 0] 

il^iCf SM©3>f>^C2, C3, C4 fr^filffcStlTV^, $ 
ic, n>f>tC2, C3, CAfDo^ny^y^c 3, C 4 ZftMlzmiRLT 

#13 KDrftA^j^ (-) £ft;M^<2)rafcigMU j£v^#MgMi:if-<2>lg5& 

[0 0 3 1 ] 

iMic f mmtim^ntcny^y^c 2<d«^{c. mm/i¥ 
mmtfmm^m&3^&±<Dny7yvfrbMf8.i,T. mm/zmmtfmmssm 

i£&ny?yVC3, C4, • • $:M^itfIf§3 1 (D^A*^ (-) 
SW6, • • £SS:tt3 3£:fe«rfg-e&S 0 

[0 0 3 2] 

mnmm^3 i<DmM^&. »n 7 ASADci 0 6©A*ic^^ti 
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# (Gsell, Gsel2) IPIEk MH^*!^ 3 1 (D^ Mmt. W. 

w-mmz i©iAM? (-) t&±i^£<Dmizmmt*ftf=.mm^MLC f &c 

*ffSA;^*C i ©it (Ci/Cf) £gS$£t- -5 ^ ^ IC J: y o ZL £ tfX* £ 

s» z.nmmni&nx'it. mmmmc f (in>r>tc2 > C3, 04011© 

^*Ht^£^3*l, ^-T^^^^- (SW5, SW6) ^7bTjg^ 
[0 0 3 3] 

h 9 > * * if v^T ra C«tg £f#S 3 h £ So 

[0 0 3 4] 
( i i ) @ttaHfegfi<Z)flf j£ 

So 

[0 0 3 5] 

o zftmfanmmm*. mzizm-r^oiz. 3tt>trKioot, fg-^-m^j 
ims&i o 7 ££fif*.Tv^ 0 ##m^jias&i o 7 it. mi (D-^mmnry^i 0 

5 a &JWK:MUfc3&«^£/*l0»i 0 5 37Airtn^/fyf^ 
£&£S (^T, 3-7ASADCt»t«. ) 1 0 6 fc&f|f*.TV^. ffJCM^H* 

(^M**^) 10 1 ©MO S £j§ggfrLTft© At** ICifcMU 

!|2©>©#mffiVn^7>^^*^V^^^;Wb3tlfeBJfe#^ (Voutl, • • • 

voutn) ■tfftmzmnmxm&i 0 7^e,ffi^$4xs 0 

[0 0 3 6] 

£-f, ft-fe>-9-r u-r 1 0 0 fco^TM-fSo i©)tt>t7i/^i oo(i 
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[0 0 3 7] 
[0 0 3 8] 

®H lOllt £##>f Kill ilM^ffifflMO S V^yVTsZ 1 1 
2 fc#|«KLT8W&ftTV*S. 
[0 0 3 9] 

3tie>S3fcf >f Kill iiMO S 112tt, ftlflll^S 

>^x;bfl^c, m^>m l OVsuimm l 5 a i:H2 ©^?x;HI5 1 5 b ic^^ti 
, *tie>©>?iM«l 5 a, 1 5 b&SVN{Cg^£4vT^£ 0 ^t£#V;*-K 
1 1 l#Jg/fcS:rifc*l©tfx/l/|H«l 5 a li^M*f j: sm^O^tSiUcCJD- 
UTV*£„ MOShy^^^ll 2#?£/&3;ft£H2C2?x;i/fIdgc 1 
5 b &3<Z)«!c 15b fC#^i-S3K«r->2/-v;i/JC «fcoT^-v*^©Hffi«HES:SE 

[0 0 4 0] 

MOSh7>^^ll 2©KK>iil 7 a \tV y>f^<D>f- Mil 9 

©*M&&m»;fflifJ:3lc7gjEfc2ft, y-x1H«i 6(iV>^®^-Mii 

9 CDf*lM&C|g£ ft£ «£ o {C^Efc^ftT V'v-g),, 
[0 0 4 1] 

Kl/>f>1R«l 7a«LT^^^-Fl 1 l<D*n*toffi&l IftT&WL 
StiTV^S. 1P*>, ^M#fli^l 7 £{g$g,gtf> Kl/>f>1R«l 7 a ZteK^izm 
ffiLfemiRtfmZWJiMimi 5 a, 15 b <DmMlZ*m&<Dffi1&tffrfr2> 
J: e> iC — ft & fC ^ $ ft T V > S „ 
[0 0 4 2] 
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sit, h«ii 9T©H2©«?iMf 1 5 bpg-e&oT, e 

[0 0 4 3] 

Kl/>f 7 attn>** MRHU 7b$:IbT KU>f (VDD) 

VSCAN) ftj&$R2 lfC^M^^X, 6ttSEm^Jij« (XteV-* 

M) 2 0 izmmzftT^&a 

[0 0 4 4] 

tfe, ±mwmi o i <DWf&mmi.*ytmi&&<z>mMmK& yaws firs*;, 

(£3feBS) 2 3 {CJ: UMft£*iTV^ 0 
[0 0 4 5] 

#Cfc, HI, EI 2, @8, H9 £#flgbT?T£J!lJClB?!I3*i£:»ig 1 0 1 ££g 

i&t-sMiaiai^(c^>v>T^^-r€> 0 h^utv^v^, t>t7W 1 o o^m 

SlCteBfijil 0 1 Sr^lEt- SffSMtS, ifiMf# (VSCAN) ©Jjg 
»j£Mn»;fttfKl/>f >«JBE (VDD) ©M&j«IS»#BBS3*iTV^ 0 
[0 0 4 6] 

(vscan) (7)igm^aEtiii^^^se^aEfg#«^2 i my 

0 1 ^©MO S 1 1 2©^- M 9 tCg8R3*lTV*5. 

[0 0 4 7] 

KU>T >SJ3ESy&!§ (VDDMi) 2 2l±Kl/>f >*JEE (VDD) © 

mm^m^^nmz—D-f'Dmm^n. #Ki/>f >«b=«im* (vddm 

IK) 2 2&. ff^|BllCM4^T©®^ 1 0 1 WODMO S h^>£?X# 1 1 2 <D K 
M>17a lC^3tlTV%^„ 
[0 0 4 8] 

W45Jca«sSMffi*»2 0 a, • 2 0 n £*lT, 
M2 0 a, • •, 2 0 n te?rj;£ftlcM/3~£Ttf>®^ 1 0 1 f*f(Z)MO S h^>^ 
X# 1 1 2<©V~^ 1 6 K:^*i^;tx8M83*lTV^ 0 #^uiffi;M2 0a 
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mLte^&mmmtf&Wiznx^Zo ip%, mm^mmi o i©mos b^> 

1 1 2©V-X1 6 (C#aE$tlfc«ffi^^D$tl-5.o #J±£ *lfc«ffite£ 
6tCMOS h7>i;x^ 1 1 2©^f- h- V-*r^<£^*£Ml,TMJIIlft^c;f- 
hl9^C;frfr£ 0 £*UC«fc»J, 9x;H«15a, 1 5 b IC frfr Jj| 

[0 0 4 9] 

3£>lC, MO S 1 1 2 0DV-X 1 6teSptffi;M2 0 a, • • , 

2 '0 nSriiL/T^ffi^llII&l 0 7©A*3g^HJ»UTV%So WV^/ttU^ V 
1 6 ii^J#{C_hfH^M##^^HIS& 10 5 ft<DvS$£mn7y7 1 0 5 a CD A 
;&38K8MftU l fc^-TA^MC i fctt^-f S i £: 

®2-e«#msuTVN5^, HB§S(C&Mm;M2 0 a, • - , 20 n 

[0 0 5 0] 

mm^^&mm 1 o 5 oa^^ch 1 o^#«jdE v t Rz$m 2 com-^sbe v n 
*«a*s'*i, Mf^£/*is»i 0 5<z>m^sg^e»tt, nti 0 1 &%jmtLt=. 

(=Vt-Vn) #ffl;&3*lS 0 ££>{C, ^fi-5§-£/&®g& 1 0 5CDffi^te?!H£{C 
1 0 6©AMfCiIbt^So 
[0 0 5 1 ] 

^f§#£j&®8& 1 0 5lC33^Tte, ^^e>©M#Gsell, Gsel2lCJ: 
*C f 0^1f5:MbtM#V s ©A^Stf^^l^-iHfcy^n ^A#L" 

^;KZ)^Hf^{c^i-s <fc e> fc^ws-r s r £ #r*£, m^fiB^** e> □ 
[0 0 5 23 

10 6», B3 (a) , (b) {C^J^lC ^IH^GD n >A 
Jfc*fc9>:7*JEVL£JttRU *EIj*©A;i/;* J: »Jlf#V s XteV 
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[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] 

&. ititt, imMMOSh7>^3ti I2^*;i/T, y-*1H«"i 

[0 0 5 6] 

StlT, MOS h7>^^ 1 1 2©SIlfiM$^6 0 rcs>h£, 

ti r=. ft #g£ * - ;i/ <d it v - 7s m& <D&wz$:v&^<Dr*, m^n^wm^A 
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